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(g) Powder-free medical glove. 

(&) A process for making powder-free medical 
W gloves that are nevertheless easy to don invol- 
ves first forming a glove on a form by succes- 
sively dipping layers of a ooagutant 
containing acid-soluble powder dnpereed 
throughout, an elastomer, and an antiblocking 
composition with particles distributed through- 
out. After curing the elastomer and applying a 
silicone coating, the glove is removed from the 
form and treated successively with acid, to 
dissolve the powder, and with bleach, to reduce 
blocking. Using this process, high quality natur- 
al rubber medical gloves can be produced. 
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Background of the Invention 

1 Field of the Invention 

™ «... *~ *• — *- -* 

but are nevertheless easy to don. 

2 Description of the Related Art 

Medicalgtovesgenera,^ 
to don the gloves, unless they have a .ubncan on ^^^^J^ complications, such as 

rarrna^Lheuseonoosepow^onsu^l 

powdertofacilitatedonningofmedica^ 

the gloves, blending rubber and tesin latex, and depositing granu^ on March 6 

These attempts, and their drawbacks I ^tocKum's patentdis- 
1979. to Stockum. and the disclosure ^^^JSShQ powder to permit easy donning of gloves. 
dosesyetarK>therapproachtoavo^ elastomeric |ayer . Tne 

His approach involves having an J^g^^j^ and that are greater in size than the 

inner layer has embedded in it particles that are d,8 * ,bu ^™ 9 . surface wni , e remaining secured to 
thickness of the inner .aye, ^^^^X^^^X the number of particles to 
the surface and not being eas.ly abraded off. A » ™ ■ w embedded, donning re- 

be contained in the inner layer has to be ^^^J^!^m^ and cou.d possibly cause 
mains difficult. If too many particles are used, some loose particles 

the undesirable medical effects. ^closed in U.S. Patent 4,499.1 54, issued on 

Another approach to facilitating medical ^^J."^!!** coating of a lubricating hydroge. 

Summary of the Invention 

powder dispersed throughout, . Mlnmflr 

n dip-coating over the t^^^ThSSJL an antiblocking composition with 

WtS the glove wKh an acid to dissolve the acid-sduble powder, 
(d) rinsing the glove with a first aqueous liquid; 
so e treating the glove with a bleach to reduce blocking. 

(f) rinsing the glove with a second aqueous liqu.d; 

(g) treating the glove with a silicone emulsion; and 

55 no free powder. 
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Brief Description of the Drawings 

Pta 2 HZ l f T 0SS w SeCti ° n ° f 3 t8nk With 8 9 ,ove form being ooated. 

Fig. 4 shows an enlarged cross section of the glove of Fig. 3. 
Detailed Des cription of the Invent!™ 



10 -e^aTT^ 

despite their being powder-free. L used i SSnlT ? additi ° ni <*" be d ° nned easil *' 

that the gloves contain substantially no fc«?S£2S clXT^ ^ " powder - frea " ™ans 
Fig. 1 illustrates part of an apparatus Z ^Z* 1 C0m P |e,l0n « the glove-making process. 
- used for making elasLeric KSSS^ZT " " ° f 8 ^ that has ,on 9 baa " 

and a tank 12 into which the form is dipW Tte imZit ' Kh 9enera " y h3S the sha P e of a hand. 

to tank12Jntowhichtheformisdipp^rcceL^ "SSf 8 series ^ each simi. a ; 

tanks. For dipping purposes, the form 10 tSe fcnk ?i"^ tta I^ 14 ^ tadl ^hth.dWwnt 

completed, a finished glove is reaZ^^^^'Z^^ ^ a " ,he dippin 9 ste P s « 

» the outside. The form 10 is generally made TSSLZ Tn 7? S ° that the f irst is °" 

form determines the size of the glove ^ P ° rCe ' a,n ° f p,aStic " 0f course ' th e size of the 

it has superior properties and lower cost For breXld ' ' mbber lat6X is preferred beca "se 

25 invention in the context of natural ^bb^oZ ^LT^T^ ™ deSCribe the process of «* 
gloves of othercommon materials will be leS 

gloves are described in a bulletin "Dipping Wit ^ Natural Rubb^.T T™* Prepari " 9 latex rubber 
search Association. Hertford, .giant ^he^^^ 

^ ~ n t^^ 

such as alcohol solutions of calcium salte Te Tanl^ nH w theabov ^ntioned bulletin, 

carbonate, which wii. facilitate striping * S^ZfSl^™^"^ P °" d-r ' SUCh 38 
Thecoagulant-coatedform isthen d pped^ 
35 'ayerisleachedinwatertoextractaaTgep^^ 

An antiblocking composition with Dartiri« t ! 5?u b ' e ,m P untie s "n the latex and coagulant 

ingVeferatothetenden!^ 

the interior surface of the glove J£«^EX£^ wil. be on 

and making it difficult or impossible to gSand ll£s 27^™? *" fr0m Sticki " 9 
° blocking composition also serves as a bL b wSi2Il? W l I r P0St " StriP Pr0CeSSing - The an * 
elongation, tearstrength, and modulus thata^ 

include carboxylated styrene butadiene lattice tZS^L^ ^™^ 8u ^^^ lt ^ 
«ce, polyurethane aqueous dispersions. Z t^Z7^^t & ^T™* acr V ate ■* 

itprovidesthebestcombinationofmechanSparame^ 
' ingamoleoilarweightofatleast^ 

post-stripping operations. The particles n^^^^^^^^ MMl ^^<^ 
linked cornstarch, polyurethan nylo ?^£Z?*?T? r ^*™^ hto ™'™*™<^ 
a powderis Vedoc VP180. ^ZaT^^T^n'T^u po,yurelhane Powder is preferred. Such 
available from Morton Chemica D^ ReaZ ^ andTn bf' ^ 8 ° ~ ^ n * on 

available from National Starch and SJJESJ* iJSI^^^^ ^ 90) ' 

range from about 5 to about 50 micrometers Part ' deS Shou,d have 8 size in 'he 
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donnC-tn! Sh2*»» The anulaion tr*y also m*d. an ^M* powder. wtneh makes *. M 
of t h . Sow '"egta! ia then »as»d with an add to dhKM the add-solobla powd.*). Th. aad MM 

Mte e acid-wash, the glove is rinsed in an aqueous liquid, e.g., water It is then freatec ^*>th a bleach 
(such as 0 5% sodium hypochlorite) to chlorinate the inner and outer glove surfaces and prevent 
CT^S^n a single g.ove or gloves sticking together when brought 
treatment, which generally takes about fifteen minutes, does not cause the gloves to have the excess,vely 
•sliDoerv outer surface that the prior art chlorine treatments caused. 

that come into contact. Finally, the glove is dried in a conventional dryer. 

The steps of the present invention are depicted in the flow diagram of Fig. 2. 

The appearance of the finished glove is shown in Fig. 3. M , tWoe ?n pmhfdded 

Fig 4 shows an enlarged representative cross section of the glove wall, showing parties 20 embedded 
in antiblocking inner layer 22, which is bonded to elastomer outer layer 24. 
The present invention is further described in the following examples. 
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A layer of natural rubber latex is applied to an average thickness of 150 micrometers onto a glove form, 





Parts by Wt. 


NeoRez* XR-9208 
Deionized Water 
Vedoc* VP 180 


285.71 
84.62 
18.00 



A laver of the formulation is deposited over the layer of natural rubber latex. The layers are then cured 

'^'ZpC^t^t of th. powdered gfoves to p-oduoa , powd-fra. otdve i. per*™*, in the .* 
lowing sequence: 

1 Pre-wash with a spent acid, which is collected from the acid wash cycle. 

2. Wash with 2% nitric acid solution. 

3. Rinse with water three times. 
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4. Treat with 0.5% sodium hypochlorite solution. 

5. Rinse with water twice. 

6. Treat with 0.25% silicone emulsion. 

7. Dry in a dryer. 

The glove is found to have no loose powder and has good quality. 
EXAMPLE II 



w blocking coating formulation: 



f5 





Parts by Wt. 


NeoRez* XR-9208 
Deionized Water 
Vulca* 90 | 


285.71 
84.62 
18.00 



The glove is found to have no loose powder and has good quality. 

20 

EXAMPLE III 

JESEESSr* proc """ 9 " EX * MPtE '• 8 910,6 15 ■**•«- — *• ■» 
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NeoRez* R-967 
NeoRez* R-962 
Deionized Water 



Parts by wf L 

75.00 
205.88 
266.31 



35 



Igepal* co-630 
Vedoc* VP- 180 



0.20 
17.65 



Th G S?;. a fn Ur H T ? aVai,a , b,e fr0m GAF NY ' NY ' faci,ltates dis P ersj n9 the Vedoc VP-180 powder. 
The glove is found to have no loose powder and has good quality. 

40 EXAMPLE IV 



45 




Parts by Wt 




NeoRez* XR-9208 


285.71 




Deionized Water 


150.14 


50 


Nylon Powder (Corvel* Natural 78-9001) 


18.00 



The glove is found to have no loose powder and has good quality. 



55 Claims 

1. A process for making a powder-free medical glove comprising the steps of 
a) forming the glove by 
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(i) dip-coating a first layer onto a glove form, the first layer comprising a coagulant with a first acid- 
soluble powder dispersed throughout, 

(ii) dip-coating over the first layer a second layer of an elastomer, 

Hi) dip-coating over the elastomer layer a third layer that comprises an ant.blocking composition 
with particles distributed throughout, the majority of particles having a size greater than the thick- 
ness of the antiblocking composition in the third layer, ,. M<M j, iM 

(iv) heating the layers to cross-link the elastomer and to bond the elastomer layer to the antiblocking 
layer, and 

(v) dip-coating a silicone emulsion over the underlying layers; 

(b) removing the glove from the form and reversing the glove, so that the first layer is on the outside 
of the glove; 

(c) treating the glove with an acid to dissolve the acid-soluble powder, 

(d) rinsing the glove with a first aqueous liquid; 

(e) treating the glove with a bleach to reduce blocking; 

(f) rinsing the glove with a second aqueous liquid; 

(g) treating the glove with a silicone emulsion; and 

(h) drying the glove 

2. The process of claim 1 in which the elastomer comprises natural rubber latex. 

3 The process of claim 1 in which the antiblocking composition is selected from the group consisting of car- 
boxylated styrene butadiene lattice, carboxylated butadiene lattice, vinyl acrylate lattice, and polyur- 
ethane aqueous dispersions. 

4. The process of claim 1 in which the antiblocking compound comprises a cationic polyurethane of molec- 
ular weight at least about 1 00,000. 

5. The process of claim 1 in which the particles comprise cornstarch, polyurethane, nylon, or mixtures there- 
of. 

6. The process of claim 5 in which the particles comprise a polyester based polyurethane powder. 

7. The process of claim 1 in which the size of the particles is in the range from about 5 to about 50 micro- 
meters. 

8. The process of claim 1 in which the average particle sfce is about 30 to about 40 micrometers. 

9. The process of claim 1 in which the acid-soluble powder comprises calcium carbonate. 

10. The process of claim 1 in which the silicone emulsion has a silicone concentration in the range from about 
0.05% to 1.5%. 

11. The process of claim 10 in which the silicone concentration in the emulsion is in the range from about 
0.2% to 0.65%. 

12. The process of claim 1 in which the silicone emulsion further comprises a second acid-soluble powder, 
which is subsequently dissolved by the acid. 

13. The process of claim 1 in which the acid comprises nitric acid. 

14. The process of claim 13 in which the nitric acid concentration is in the range from about 0.5% to 10%. 

15. The process of claim 1 in which the bleach comprises sodium hypochlorite. 

16. The process of claim 1 furthercomprising leaching the first two layers in water to remove soluble impurities 
before dip-coating the third layer. 

17. The process of claim 1 further comprising pre-washing the glove in a dilute acid before treating the glove 
with acid. 

18. The process of claim 17 in which the dilute acid for the pre-wash comprises acid that has been used pre- 

7 



EP 0 543 657 A1 

viously to treat earlier gloves. 

A powder-free medical glove made by the process of claim 1. 
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